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CHAPTER I

INTRODUCTION

The 1973-74 Arab o0il embargo made the Nation--and the West in
general--acutely aware of dependence on foreign o0il supplies and
vulnerability to supply disruption. An o0il import disruption
threatens our economic well-being, the national, social, and poli-
tical fabric, and the national security itself.

>

Since 1973, the President and Congress have formulated

] numerous energy policies and programs designed to reduce the
Nation's dependence on imported oil and speed the transition
away from petroleum toward other energy sources., In the process,
a new cabinet department was created, billions of dollars were
spent on energy programs, and billions more are earmarked for

the future.

Despite all this activity, many observers believe the Nation
may be as vulnerable today as it was in 1973. On July 15, 1980,
Senator Edward M. Kennedy, then Chairman of the Joint Economic
Committee's Energy Subcommittee, told GAO that "despite official
pronouncements to the contrary, I am concerned that the United
States may be in no better position to deal with a foreign oil
supply interruption than we were before the 1973 Arab oil embargo.”
He asked GAO to investigate and evaluate the Department of Energy's
present capabilities to manage 0il supply disruptions and to
provide a comprehensive analysis of its current plans. On July
30, 1980, Senator Charles H. Percy, then Ranking Minority Member
of the Senate Permanent Subcommittee on Investigations, Committee
on Governmental Affairs, made a similar request, asking GAO to
examine how ready the United States is to cope with a major oil
supply disruption, and what steps can be taken to improve our
readiness.

This report is divided into two volumes. Volume I is a sum-
mary report which includes all our conclusions and recommenda-
tions. These can be found in Chapter V. Chapter I of Volume I
describes our current state of readiness, while Chapters 11, I1I,
and IV summarize our preparedness in the various contingency
planning areas.

Volume II discusses in much greater detail the problems
posed by an oil import disruption, the state of emergency planning,
and alternative approaches to coping with disruptions. Chapters I
and II of volume II introduce the subject and describe the serious
threat to national well-being posed by o0il import disruptions.
Chapters III through VIII of Volume II discuss the question "What
happens if the o0il stops flowing tomorrow?" Answers are discussed
by examining past and current policies, programs, and organization
for dealing with imported oil disruptions,

Chapters IX~XIII of Volume II ask "What should we do to pre-~
pare?" The discussion here revolves around what improvements in
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present plans and what new programs in each area should be
developed to cope with future cutoffs.

OBJECTIVES, SCOPE, AND METHODOLOGY

The objectives of this study are to evaluate present U.S.
energy preparedness planning for oil import disruptions and
recommend policy options to improve preparedness.

The scope of energy contingency planning generally encom-
passes increasing oil supply, substituting for oil, demand
restraint, allocation and pricing policies, and international
programs. Examples of programs to increase supply include
increased oil production and oil stock drawdown. Examples of
substitution include switching from oil to gas, coal, or other
fuels. Demand restraint involves emergency temporary action to
bring energy consumption into line with curtailed supplies.

Such programs are sometimes described as "emergency conservation”
measures., Allocation programs distribute petroleum in ways which
would not be done by markets left to themselves. Gasoline ration-
ing and standby crude 0il and product allocation systems are
examples. Unrequlated markets or marketlike mechanisms such as
taxes are alternatives to allocation., International programs
include all the above areas; however, they deserve to be con-
sidered separately, since they are carried out under the auspices
of the International Energy Agency (IEA).

In 1980 the Secretary of Energy summarized DOE's thinking
on the likely size of future shortfalls when he remarked that
the United States must be prepared for three levels of world oil
supply disruption: 2-3, 4-10, and 12-18 million barrels per day
(MMBD), and lasting for a year. These represent, he said, losses
to the Nation of less than 1, 1-3, and 4-6 MMBD, and roughly
correspond to the loss of one medium volume oil producing country
in the Persian Gulf, the loss a major producer or three medium
volume countries, and the catastrophic loss of a major part of
the Persian Gulf, respectively.

We selected an oil supply disruption of 3 MMBD to use as a
benchmark for examining the present capabilities of U.S. contin-
gency programs. Our purpose in concentrating on a single disrup-
tion possibility is to simplify the presentation of a complex
subject and put it in proper context.

There are several reasons why we selected a disruption of
3 MMBD. First, it is a substantial shortfall, significantly
greater than anything the United States has previously experienced.
Since large disruptions are a real possibility, we believe it is
important to examine the Nation's ability to deal with them.
Second, a disruption of this size would be sufficient to trigger
the International Energy Agency's emergency oil sharing system.
The United States is a member of the IEA and has important obliga-
tions to it which significantly affect the design and operation
of all our contingency programs. Because of this and since the
IEA emergency program has never been tested by a real disruption,
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we believe it is important to examine a disruption scenario in
which the IEA program could be called into operation. Finally,

the 3 MMBD case falls roughly midway between the best and worst
case disruption possibilities. As such, it provides a useful basis
for examining the degree to which the Nation's present contingency
programs are likely to be capable of handling both larger and
smaller disruptions,

To determine how well the U.S., could cope with a disruption
of this size, we identified criteria for evaluating present
contingency programs.

The most obvious and important characteristic of a contin-
gency measure is that it produce, or at least have the potential
to produce, significant benefits. The most apparent benefits
would be producing or saving oil. Other important benefits could
be restraining the price hikes which accompany shortfalls or
helping counteract the confusion and uncertainty which can cause
panic buying, gasoline lines, or other serious inconveniences.

Probably the second most important characteristic of con-
tingency programs is that they be fully developed and ready for
use. Government programs must be supported by adequate legal
authorities, a current issue because of the scheduled September
30th expiration of the Emergency Petroleum Allocation Act (EPAA,
P.L. 93-159) which is the legal basis of many present contingency
programs,

We analyzed how these programs have fitted into the Nation's
overall emergency preparedness, since Congress might choose to
renew or otherwise extend the authority for one or more of them.

While appropriate legal authority is undeniably needed, it
is by no means enough to guarantee effective contingency actions.
Programs must have the capacity to carry out their objectives,
and this means that they must be fully developed and kept ready.
While this may seem obvious, it has often been ignored in the
past. For example, gasoline allocation authority had existed for
six years prior to the Iranian o0il shortfall in 1979. However,
that crisis caught the Government by surprise and its efforts to
allocate on the basis of inadequate regulations, procedures, and
staff were chaotic, despite the fact that the disruption was small.

Even if a measure is ready for implementation, its success
can only be assured if it can be implemented in a timely manner.
Generally, contingency measures must be activated quickly, but
even more important, planners must know how long it takes to get
each program functioning adequately so that the size of the res-
ponse closely matches the size of the shortfall. Thus, examination
of timeliness was a major theme of our investigation.

Another crucial aspect of contingency planning is coordinating
and consulting with affected groups both inside and outside govern-
ment., This has the dual purpose of soliciting these groups'
suggestions and criticisms of each plan and educating them on how
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they fit into the plan. Each program was also examined to see
if it had been adequately coordinated.

Compliance monitoring and enforcement are important to assure
that programs are effective., Since oil crises are accompanied by
considerable confusion, it probably will not be apparent if each ‘
measure is having its intended effect. Thus, planning for mon- i
itoring beforehand is important and this characteristic was also
part of our evaluation,

Finally, testing is important, both for the light it sheds
on readiness in general and to expose unexpected consequences
which the programs may have. We checked on whether present
programs had been adequately tested,

These same characteristics were applied to policy options,
and the ones suggested in this report had, or at least could
potentially have, these characteristics.,

The method we used to examine whether current plans had
these characteristics and whether improved programs could have
them varied somewhat depending on which area was being examined.
However, our approach in all areas had some things in common.
We relied extensively on both interviews with DOE officials and §
analysis of DOE documents--especially a large number of contin- !
gency action plans. We also analyzed many laws and regulations
relevant to contingency planning. These included the Emergency
Petroleum Allocation Act, the Naval Petroleum Reserve Act (P.L.

94-258), the Energy Policy and Conservation Act (EPCA, P.L. 94-
663) , the Emergency Energy Conservation Act (EECA, P.L. 96-102),
crude 0il and product allocation regulations, environmental regu-
lations governing fuel uses, and many others., We also had the
benefit of a number of non-governmental analyses, including those
of the National Petroleum Council, the Harvard University Energy
and National Security Research Project, and the colloquium on
"Contingency Planning for an Energy Emergency" held at Stanford
University in June 1980. 1/ Finally, we had many contacts with
private individuals involved in aspects of contingency planning
and policy.

tll’ To evaluate planning in the area of increasing oil supplies
we also spoke with officials of the United States Geological
Survey, the State of Alaska, the American Petroleum Institute,
the National Petroleum Council, and the Texas Railroad Commission,
These officials provided considerable information on industry oil
stocks, surge 0il production capabilities, and Federal royalty oil.
At the request of several members of Congress, GAO has been pub-
lishing periodic reports on the status of the Strategic Petroleum
Reserve since September 1980, which were useful in our evaluation

1/National Petroleum Council, Emergency Preparedness for Interrup-
tion of Petroleum Imports into the United States (Washington, K
D.C.,: National Petroleum Council, 198l1). Deese, David and ‘
Joseph Nye, Energy and Security (Cambridge: Ballinger, 1981), ;
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of the readiness of the Reserve, Three statistical publications
which were especially useful on industry stocks were DOE's

Weekly Petroleum Status Report and International Energy Indicators,
and British Petroleum's Statistical Review of the World.

To evaluate current and potential fuel switching programs,
we held discussions with--besides DOE--the Environmental Protec-
tion Agency and the National Petroleum Council (on oil-to-coal
switching); the American Gas Association, Gas Research Institute,
and the National Petroleum Council (on oil-to-gas switching); the
National Electric Reliability Council and several electric utility
companies (on electricity transfers); and the American Gas As~
sociation, Gas Research Institute, National Petroleum Council,
Federal Energy Regulatory Commission, and U.S. Geological Survey
(on emergency gas supply). Here again, considerable analysis of
laws and regulations of both the Environmental Protection Agency
and DOE was necessary since environmental impact is a major con-
cern in the fuel switching area.

In demand restraint, analysis of two laws--EPCA and EECA--
was particularly important as both have hindered effective demand
restraint planning. We also had the benefit of detailed studies
on the impact of demand restraint measures by the Massachusetts
Institute of Technology and the Argonne National Laboratory. 1/
We did a case study of a 1979 DOE proposal to ban sales of fuel
for recreational watercraft on weekends to illustrate that poorly
prepared and presented demand restraint measures can damage the
potential for developing viable demand restraint programs., In
discussing future directions for demand restraint, we analyzed
380 proposals gleaned from over 20 studies according to a set of
criteria emphasizing effectiveness and practicality.

Evaluation of petroleum allocation and gasoline rationing
also relied heavily on analysis of relevant laws and regulations.
Past GAO work--26 reports since 1974--on allocation was also
extensively used, especially a major audit of the operation of the
gasoline allocation program during the 1979 Iranian oil shortfall.

Finally, in order to examine the effectiveness of present
international programs, we used materials collected by GAC in our
recent review of U.S. participation in the International Energy
Agency. 2/ We relied on the results of this review and conducted
additional analyses of DOE and IEA documents., International

1/Massachusetts Institute of Technology, Center for Transportation
Studies, Economic Regulatory Impact Analysis of Standby Conser-
vation Plans, July 31, 1979. Argonne National Laboratory,
Regulatory Analysis for Title I]I of the Emergency Energy Con-
servation Act of 1979 (EECA), August, 1980.

2/U.S. General Accounting Office, "Unresolved Issues Remain Con-
cerning U.S. Participation in the International Energy Agency,"
ID-81-38, September 8, 1981.
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energy statistics also played a prominent role in our effort.

We found the OECD's Quarterly Oil Statistics particularly helpful
in evaluating the emergency oil sharing system and IEA emergency
oil stock policies.

Past GAQO work

Since 1974 we have issued over 40 reports concerning energy
contingency policies and programs, evaluating DOE's and the
Department of State's abilities to manage an energy supply short-
age. Many of these reports have focused on specific energy con-
tingency programs (i.e., petroleum allocation and pricing programs,
the International Energy Program, the Strategic Petroleum Reserve),
energy sources (i.e., petroleum, natural gas, gasoline, propane,
and naptha) and shortfalls (natural gas curtailments during Winter
1976-77, the Iranian o0il cutoff of 1979). Other groups have also
reported on DOE's effectiveness in contingency planning, including
the Task Force on Regulatory Review of Contingency Allocation
Regulations, the Presidential Task Force on Reform of Federal
Energy Administration (FEA) Regulations, FEA and DOE consultants,
and DOE's Office of the Inspector General. These many reports
found and recommended correcting deficiencies in:

--contingency planning for energy emergencies,

--the adequacy and accuracy of data on energy
emergencies,

--coordination among Federal, State, and local
governments on energy supply problems,

--compliance and enforcement activities, and

--regulatory program management,

This is our first report since October 1978 which provides a
comprehensive review of DOE's energy contingency planning effort,
This review focuses on contingency planning for a major oil supply
disruption on the assumption that o0il supply disruptions are both
the most likely and serious potential energy emergencies facing
the U.S.

I-6
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CHAPTER 11

VULNERABILITY TO FOREIGN OIL SUPPLY

DISRUPTIONS THREATENS THE NATION

The United States, Europe, and Japan are heavily dependent on
foreign oil. These countries, with the exception of the United
Kingdom, are at least as dependent on imported oil as they were
during the Arab 0Oil Embargo of 1973. The United States currently
imports nearly two fifths of the o0il it consumes (37 percent in
1980). West European countries import about 90 percent of their
0oil, and Japan virtually 100 percent. Regionally, all are
especially dependent on 0il imported from the Persian Gulf area.
In 1980, the United States obtained 27 percent of its oil imports
from the Persian Gulf, while Western Europe obtained 57 percent,
and Japan 6% percent.

As a result of this substantial dependence, the United States
and other oil importing countries are highly vulnerable to supply
disruptions, particularly ones that include Persian Gulf countries.
There are a variety of ways in which disruptions can occur. Among
these are: (1) reduced oil production and exports by a major oil
producer(s) due to changing economic circumstances and producer
government objectives, or as a result of internal political
instability or civil war; (2) politically inspired embargoes or
production cutbacks; (3) terrorism and sabotage directed against
0il producing fields, refineries, and transport facilities and
sea lanes; (4) regional warfare; and (5) external aggression
against oil producing nations.

The Iranian revolution has demonstrated again how volatile
the Persian Gulf region is. Iran, which was the world's second
largest 0il exporter, drastically reduced its oil production in
late 1978 and early 1979. This was partly a result of the
political, social, and economic turmoil that accompanied the
revolution. It also resulted from an expressed determination
of Iran's new leaders to husband their o0il resources and to
abandon the Shah's grandiose policies of economic development and
military armament. Consequently, Iran's pre-revolution production
of nearly 6 MMBD fell to 3 MMBD in 1979--resulting in a loss of
nearly 3 MMBD to the world market. Subsequently, in September
1980, war broke out between Iran and Iraq and quickly led to a
near cessation of both production in and exports from both nations.

Recent political, economic, social, and religious develop-
ments in Saudi Arabia, the world's largest oil exporter, have also
raised concerns about its future political stability, and in turn
its 0il production and export policies. Saudi Arabia has report-
edly been producing o0il at a rate several million barrels a day
above what it needs to finance its internal needs and economic
development. Following the Iranian revolution the Saudis began
producing 1 MMBD above their 8.5 MMBD production ceiling.
Initially, they did this to help offset the lost Iranian oil.

They continued the higher production to prevent tightening in

I1-1




the world oil market, to dampen upward pressure on prices, and to
try to persuade other OPEC members to adopt a unified and more
restrained pricing scheme. More recently, the Saudis have
increased this production nearly another 1 MMBD to help offset
the o0il losses resulting from the Iran-Irag war and to maintain
pressure on other OPEC nations to adopt the Saudis' view of an
appropriate pricing policy. Nonetheless, some elements within
the ruling order have felt that Saudi Arabia has been producing
more oil than is necessary for the country's interests. Some
outside observers fear that rapid changes which are accompanying
Saudi economic development may destabilize the present order,
leading to lower o0il production and more radical pricing policies.

Meanwhile, the Soviet invasion of Afghanistan has prompted
fears that the Soviet Union might use its new position to seize
control of the Gulf's oil resources. While the Soviet Union is
the world's largest 0il producer, the CIA has predicted that
Soviet 0il production will fall behind Soviet energy needs in the
1980s. The Soviets, who have been an exporter of low-priced
0il to their East European allies, have already informed the
East Europeans that they can no longer count on the Soviet Union
to meet their o0il needs. This poses a serious problem to East
Europe, since their economies are stagnating and could scarcely
afford the additional expense of buying Middle Eastern oil at
world prices.

Among the greatest threats to the Middle East oil supply
is the continuing conflict between Israel and the Arab world.
The Camp David accords have brought peace between Israel and
Egypt, but no other Arab nations have begun peace negotiations.
Moreover, Egypt and Israel have been unable to reach an agree-
ment on the West Bank and the Gaza Strip, which in turn
threatens to derail the peace process. Israel's policies of
expanding settlements on the West Bank and its formal annexation
of East Jerusalem have further angered the Arab states, especially
Saudi Arabia. 1In August 1980 the Saudi Crown Prince called for a
holy war to end Israel's occupation of East Jerusalem and the
West Bank. More worrisome were reports that the Saudis were
holding discussions with other Arab oil exporting countries to
coordinate drastic production cuts if the West did not pressure
Israel to abandon its East Jerusalem policy. The precedent of
the 1973-74 Arab oil embargo and Saudi Arabia's continued
opposition to Egypt's effort to negotiate peace with Israel
make future production cutbacks and/or embargoes tied to the
Arab-Israeli conflict a possibility.

Additional Middle East/Persian Gulf wars can result from yet
other rivalries that exist in the region and could lead to destruc-
tion of o0il production and exporting facilities. The war between
Iran and Iraq is a case in point, representing the most serious
threat to Persian Gulf oil since the 1973 Arab 0il Embargo. The
war broke out in September 1980, after months of border skirmishes.
It quickly escalated to include air raids deep into each other's
territory, and air, naval, and ground attackes on oil refineries,
pumping stations, pipelines, and loading terminals. 1Iran's
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mammoth 0il refinery at Abadan was at least partly destroyed and
its huge computerized o0il loading terminal at Kharg Island was
damaged.

Until this war it had been assumed that even open hostil-
ities between Middle East 0il producers would not bring attacks
on their respective o0il fields and related facilities. However,
as the present war demonstrates, one cannot count on a fine sense
of economic rationality to prevail in the heat of war. Moreover,
and more worrisome to the o0il importing nations of the world, Iran
hinted that it was prepared to seize control of or mine the
Straits of Hormuz if other countries came to the aid of Iraq.
Nearly 90 percent of the Free World's oil imports pass through
those narrow straits which separate Iran from the states of the
Arabian Peninsula. Mining the Straits, sinking ships in the chan-
nel, or bringing the channel under gun and missile fire could
block most exports of oil out of the Gulf.

The war initially removed about 4 MMBD of oil from world
markets. However, the shortfall has not caused a panic on inter-
national o0il markets for several reasons. First, before the
war industry sources indicated a worldwide o0il production surplus
of between 1 to 3 MMBD. Second, world oil stocks were very high.
Third, some o0il producing nations with unused production capacity
increased production, offsetting some of the shortfall. Most
notable of these was Saudi Arabia, which increased production
another 1 MMBD. Fourth, several oil exporters said they would
make special efforts to send o0il to those countries which had
been heavily dependent on Iranian or Iraqi oil and which did not
have large o0il stocks to see them through a shortage period.
Fifth, world demand for oil has been depressed as a result of the
dramatic price increases of 1978 and 1979 and from economic down-
turns in industrialized countries. Sixth, although the war
between Iran and Iraq continues, their attacks on each other's
oil facilities have abated. As a result, their production has
been gradually increasing--reaching 2.2 MMBD in January 1981,
compared to 4.7 MMBD before the war began.

However, if the war should drag on and spread to other pro-
ducing nations, significant shortage and price problems could
easily occur. Consequently, until the war is ended, it will
continue to represent a threat to Persian Gulf oil and the
security of the Western World.

A final and continuing source of concern regarding Persian
Gulf oil is the threat of terrorism and sabotage. The o0il pro-
duction and export facilities of the Persian Gulf oil producers
are highly vulnerable to such acts, as are the Straits of Hormuz.
Terrorism or sabotage could be perpetrated by dissident groups
within the various countries or by one country against another.
It has been estimated that a small number of well-trained terror-
ists could inflict considerable damage on key production and
transport facilities and that it could take a year or longer to
repair them-assuming that repair crews were able to move about
freely in the area. During the early part of 1980, when the
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President was hinting at the possibility of using force, if
necessary, to secure release of the American hostages from Iran,
3 Iranian officials threatened to sabotage oil facilities in the
Persian Gulf to block all movement of 0il out of the Straits of
Hormuz,

EFFECTS OF A MAJOR OIL
SUPPLY DISRUPTION

The United States has not yet experienced a truly large oil
supply disruption. During the 1973-74 Arab oil embargo the aver-
age U.S. 0il shortfall was about 1 MMBD. The embargo was rela-
tively short, lasting from mid-October to early April. There has
been considerable debate about whether the United States experi-
enced any net shortfall during the 1979 Iranian oil interruption, 4
Other producing nations increased 0il production to offset the J
loss of Iranian supplies. At maximum, the U.S. may have been
short about 500 MBD, less than 3 percent of total oil consumption.

B et s el s st it Nl el va— T

To address the question of our reaction to a large disrup-
tion, we will assume that the United States loses 3 MMBD of o0il
imports. We also assume that existing energy contingency programs
do not cope with this shortfall, (The body of this report shows
where our existing programs are now inadequate and what is needed
to improve the Nation's preparedness.) We also confine our dis-
cussion to what would happen during the immediate term (1 day to
3 months) and the near term (4 to 12 months). This 3 MMBD short-
fall would reduce U.S. supply by approximately 18 percent.

Impact on the energy sector

An interruption of oil from the Middle East would begin to
2 reduce landings in about 60 days--the time it would take for the
: last tankers to reach U.S. ports, 1In spite of this "cushion"
the disruption would have an immediate impact, particularly on
gasoline demand and stockpiling of crude oil and petroleum
products,

Consumers have been conditioned by previous shortages to
expect serious difficulties obtaining gasoline so a disruption of
' this size would probably have an immediate impact on gasoline
demand. Regardless of whether actual shortages exist in gasoline
stocks at the time of the disruption announcement, drivers across
the nation are likely to rush to the pumps. Panic buying will in
turn lead to gas lines and actual, as opposed to perceived,
temporary gas shortages.

The price of gasoline has risen sharply since the beginning
of 1979, up about 100 percent, Even before this increase, the
cost of gasoline had become a significant expense to consumers.,
Rather than driving consistently with a full tank--in effect,
carrying an expensive personal gasoline stockpile--most consumers
prefer to empty gasoline tanks before refilling them. Refiners
and retailers, in turn, base their gasoline demand projections
in part on the normal purchasing behavior of consumers. Since
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this behavior usually changes slowly, they adjust slowly. When
buying patterns change rapidly, refiners and retailers are over-
whelmed. This is precisely what happens when a major disruption
occurs,

The magnitude of the gasoline inventory problem is staggering.

There are approximately 100 million passenger cars registered in
the United States. They are filled up about once a week and carry
a "rolling"” gasoline inventory of approximately one-half tank.
If each consumer decides to fill his tank every four days--when
it's only half instead of almost empty--the demand for gasoline
above normal levels would be over 300 million gallons., Clearly,
even a fraction of this response, if unanticipated, would cause
havoc at the pump.

As desired stock levels in personal gasoline inventories are
reached, the initial surge in gas demand will taper off. Lines,
however, will probably remain throughout the immediate period, as
service stations respond to dwindling supplies by reducing hours
and profiteering through tied sales.

Even if gas prices are controlled to some degree by the
government, gas station owners will profiteer through tied trans-
actions., Rather than wait in long lines, affluent consumers
will purchase ancillary services in return for preferential
treatment at the pumps., Fillups will be accompanied by minor
repairs at service stations which remain closed to the public
through most working hours,

Panic purchases aside, motor fuel will bear the brunt of the
shortfall during the near term. This is because the Government
believes discretionary gasoline use is greater than usage of
other petroleum products, and can be reduced considerably with
minimum hardship. If the entire curtailment falls on gasoline,
it will reduce available supplies by about 50 percent. These
figures represent the extremes, but even small cuts imply sub-
stantial changes in American lifestyles, which would be deeply
resented by most citizens,

Concerning heating oil, no changes in effective demand or
availability are expected in the immediate term. 1In most cases,
fuel o0il deliveries are controlled by contracts and oil distri-
butors will probably not honor panic demand that taxes their
inventory. The Government ordered r:finers to "tilt" production
toward distillate or heating oil at the expense of motor fuels
in 1979 during the Iranian oil shortfall and could legislate
such a program in a future disruption. Fuel oil prices will
begin to rise sharply, however, and some profiteering will occur
within the fuel oil delivery chain,

There will be substantial cuts to industrial users with
interruptible contracts almost at once. Those firms with dual
fuel burning capability will begin seeking alternative energy
contracts, and those without will begin planning to curtail
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plant operations, Cutbacks should not occur immediately, however,
since no actual shortage of fuel will exist for much of the first
three months and most interruptible contracts have grace periods.
f When cutbacks do occur, the effects may be severe., Most firms
have trimmed the fat from their energy demand since 1973 and now
have less leeway to achieve large conservation gains without

L cutting production. 1In any case, production will be affected

as consumers curtail their buying.

Impact on the social sector

Social stress will follow the annoucement of the oil short-
age. Since the U.S. has rarely experienced resource shortages,
people have little experience in coping with them, and little
tolerance for the inconvenience and hardship they entail. During
the 1979 shortage, gas line frustrations, coupled with anger gen-
erated by a feeling of helplessness on the part of the consumer,
led to more than occassional violence at gas stations. A similar
response can be expected in the future, particularly during the
immediate aftermath of a shortage announcement, when gas lines,
consumer uncertainty, and general confusion over government and
industry policies will be rife.

A good deal of xenophobia is likely to develop as scapegoats
are sought to dissipate feelings of helplessness., Mob violence, :
and ugly incidents involving foreign-born or simply foreign i
sounding or looking U.S. residents, may occur. Finally, as in l

past 0il disruptions, multinational oil companies will be sus-
pected of exacerbating the Nation's problems and rumors concern-
ing inventory hoarding at company storage areas and tanker diver-
sions to foreign ports will abound. While violence at the pumps
and xenophobic excesses should decline sharply as distribution
becomes smoother and gas lines shorten, citizen suspicion of o0il

\ companies will persist throughout both the immediate and near term.

!
The Government response %

The Federal Government does not presently have an emergency
- plan adequate to cope with a sudden and substantial shortage of
imported oil. As a result, measures taken in the wake of a
shortfall are likely to be ad hoc, experimental, full of inter-
agency confusion, and poorly coordinated with emergency measures
undertaken by the States.

For example, the Federal Government may impose some or all of
the following measures which were part of its response to the
Iranian cutoff (authority for some of these measures will expire
September 30, 1981):

--trying to persuade State governments to immediately
establish "half tank" and odd/even gasoline distri-
bution rules;

--imposing some "tilt" regulations on refiners to
assure adequate supplies of home heating oil;
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These programs in the past met with little success and even
exacerbated the problem by allocating o0il to noncritical uses or
areas where the shortfall was least serious.

Impact on the economic sector

~___------llIllIlIlllIlllIllIllIIIlIlIIII!I!!IIIIIIIIIIIIIIIII.

--controlling energy prices during the immediate
period to prevent profiteering; and

--imposing demand restraint measures such as thermostat
controls in commercial buildings.

If the disruption continues, other measures may be used such

--imposing a gasoline rationing program, and

~--overriding through emergency legislation existing
impediments to nuclear development and environ-
mental safeguards which have hampered the speed
of alternative fuels development and burning
dirtier fuels.

During the immediate period, amidst chaos in international
0il markets, U.S. consumers' confidence and the stock market will
plunge.
demand for durable goods, as buyers postpone or abandon plans to
purchase energy-intensive products and begin increasing savings
due to anxiety concerning future U.S. economic performance. If
behavior during previous periods of great consumer anxiety such
as the 1973 o0il embargo and 1962 Cuban missile crisis is any
indication, hoarding will quickly develop and lead to massive
purchases of such items as candles, sterno, flashlights, canned
" goods, and toilet paper. As a result, shortages in a wide variety

: of products may appear after the announcement of an oil import
shortfall, further frightening the consuming public. Business
| retrenchment in response to declining sales and unanticipated
inventory increases could further exacerbate the drop in U.S.
economic activity.

It is not possible to precisely estimate the overall costs
of oil supply disruptions. Many factors can affect the outcome,
including the size and length of the disruption; oil price rises
which accompany the shortfall; the nature of the world oil
market at the time (i.e., glut versus scarce supplies, avail-
ability of excess production capacity, etc.); the status of the
U.S. economy and that of other major oil importing nations (i.e.,
characterized by growth, stagnation, recession); the economic
policies adoptd by the Government to cope with the situation;
and the kinds of energy contingency programs and policies avail-
able to deal with the disruption.

However, through the use of macroeconomic models, one can
estimate the economic costs likely to result from various oil
shortfalls. A June 1980, study by the Congressional Budget Office

Declining auto sales will lead to a sharp drop in the
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(CBO) estimated the macroeconomic effects of several oil supply
interruptions, varying between 1 and 5 MMBD and beginning in
1984 and lasting for one year. Table 1 summarizes the results:

a 3 MMBD shortfall is estimated to produce a GNP loss of about
$225 billion (1980 dollars), increase inflation by 15 percentage
points and unemployment by 1.8 percentage points. These esti-
mates assume no drawdown of the SPR, no price controls in effect,
and an allocation of petroleum different from and more efficient
than that provided for by the Energy Policy and Conservation Act

TABLE 1

CONGRESSIONAL BUDGET OFFICE ESTIMATES OF MACROECONOMIC
IMPACTS OF VARIOUS OIL SUPPLY INTERRUPTIONS IN 1984

Lost GNP Increase Increase in
In Projected Projected
Daily Percent of Percent of Inflation Unemployment
Shortfall Projected 1In Billions Projected Rate Rate
(MMBD) Imports of Dollars GNP (3 Points) (% Points)
1 10.5 66 1.6 3 0.5
2 21.5 146 3.6 7 1.1
3 31.6 226 5.5 15 1.8
4 42.1 306 7.5 25 2.2
5 52.6 387 9.4 31 2.8

SOURCE: Subcommittee on Energy and Power, Committee on Interstate
ard Foreign Commerce, U.S. House of Representatives, "An
Evaluation of the Strategic Petroleum Reserve" (Washington,
D.C.; U.S. Government Printing Office, June 1980).

(EPCA) of 1975. CBO calculated that if EPCA allocation regula-
tions and price controls were in effect, the GNP loss would nearly
double from $226 billion to about $400 billion,

It needs to be stressed that all of the above GNP loss
figures are conservative since they estimate the losses which
would occur during the disruption. In fact, however, the economy
does not immediately rebound to its former level at the end of a
disruption. During a major disruption, millions of workers become
unemployed and inflation increases dramatically. A considerable
period of time is required for the economy to readjust once oil
becomes available again. Both business and consumers need to
regain confidence in their economic outlook and resume spending
and investment at previous levels. Overall, several years may be
required for the economy to fully recover. The GNP losses during
the years beyond the interruption itself are just as real, and
would be a continuing burden on the Nation. The added GNP losses
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which would occur in the next several years as the economy regains
its former level could conceivably equal those for the year of the
interruption.

These GNP loss figures do not include the added cost to the
Federal Government which would accompany increased unemployment
and inflation. Nor do they include the costs which result from
permanent increases in the price of 0il, which were staggering
for the two disruptions in the 1970's. During the 1973-74 Arab
0il Embargo the price of OPEC oil increased four fold. During the
far more limited Iranian shortfall of late 1978 and early 1979,
the world price of 0il more than doubled. These price increases
have hurt the oil importing nations of the world through massive
balance of payments problems, inflation, and reduced growth.
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CHAPTER III

INCREASING OIL SUPPLIES

One of the seemingly easiest and least painful ways to cushion
the effects of an 0il supply disruption is to provide additional
0il supplies. The United States has 3 major ways to do this--
temporarily increasing domestic production and drawing daswvn Gov-
ernment and private oil stocks.

The National Petroleum Council (NPC) estimates that in 1981
an additional 326 MBD of crude oil could be domestically produced
and delivered for 6 to 12 months with minimum risk of reservoir
damage or loss of ultimate recovery. However, capability for
emergency production will decline as fields become depleted,
Stocks in the Government's Strategic Petroleum Reserve (SPR),
although much lower than originally planned, totalled about 177
MMB as of mid-August 1981, and could be drawn down by a maximum
of 1.6 MMBD for about 40 days, at which point the rate would de-
crease until the SPR is exhausted 5 months later. While the exact
amount of privately held stocks which could be drawn down without
adversely affecting industry operations is unknown, at least 100
to 200 MMB could be provided, and even more if storage capacity
were full,

DOE has not developed specific plans for increasing domestic
production or drawing down the SPR. The NPC estimates that to
increase domestic production will require an investment of $30
million, Action to remove legal and regulatory constraints is
also reguired. Most parties feel the SPR should not be drawn down,
except in a very severe emergency, until it reaches a level of at
least 250 and possibly 500 MMB. While a contingency plan has been
drafted to identify and draw down private stocks, DOE lacks the
data needed to do so effectively., Moreover, its authority to
manage stocks expires after September 30, 1981. Therefore, while
temporarily increasing domestic o0il supplies holds great potential
to cushion the shock of reduced imports, the United States is
presently ill-prepared to increase them.

INCREASED DOMESTIC OIL PRODUCTION

A comprehensive contingency plan for increasing non-Federal
domestic o0il production does not now exist., However, DOE has
drafted a plan on increasing production for the Naval Petroleum
Reserves which could provide about 25 MBD for 90 days.

Most of DOE's efforts to increase oil production have con-
centrated on improving data and identifying constraints. Accord-
ing to DOE officials, sufficient data on production capacities
has not been available to design an action plan to encourage or
mandate increased production. In an effort to acquire that infor-
mation, DOE asked the National Petroleum Council to assess the
opportunities available for emergency increases in domestic oil
production, The NPC, which has been examining numerous options
for dealing with oil disruptions, recently completed a report on
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this subject. 1/ The study indicates that an additional 326 MBD
of crude oil (including Federal and non-federal production) could
be produced and delivered in 1981 for a period of six to twelve
months with minimum risk of reservoir damage or loss of ultimate
recovery. Half of the total could be available within 2 months
of the onset of a crisis, the remainder in about 4 to 6 months.
However, financial, legal, and regqulatory barriers must first be
overcome.

About 78 percent of the increased production would come from
the Prudhoe Bay and the East Texas Fields. The surge emergency
production that could be delivered from each field in 1981 is
shown below.

NPC Estimates on
Emergency 0Oil Production

Field MBD
Prudhoe Bay (Alaska) 100
East Texas (Texas) 154
Yates (Texas) 50
Tom O'Connor (Texas) 6

Naval Petroluem Reserve at
Elk Hills (California) 16

Total 326

According to the study, the capability for emergency produc-
tion will decline as fields become depleted. By 1985, the maximum
surge oil potential will decline to 143 MBD, most of this coming
from the East Texas Field. The lead time for this surge production
ranges between 4 and 6 months. Less than 25 MBD could be avail-
able over the first four months of the emergency in 1985.

Constraints

Obtaining additional production involves overcoming 3 kinds
of constraints~-financial, legal, and regulatory. First, produc-
tion and pipeline facilities must be modified, about a four to six
month process according to the NPC. The Council also estimates
financing could be a problem with capital investments amounting to
$30 million. Private industry has no incentive to invest in faci-
lities solely for contingency purposes unless they can secure an
adequate return. The Government would need to determine whether
to absorb the cost or design programs to encourage private com-
panies to invest.

1/National Petroleum Council, Emergency Preparedness for Inter-
ruptions of Petroleum Imports Into the United States, (Washing-
ton, D.C.: National Petroleum Council, 1981).
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Increasing oil production also requires removal of legal and
regulatory barriers. Current production levels are generally
limited by Federal and State regulation to the maximum efficient
rates of production (MER's) which were established to preserve
natural resources and avoid waste.

In identifying emergency surge production potential the NPC
assumed that the appropriate regulatory agencies will approve
production above the MER. Several agencies would be involved. 4
The State of Alaska would have to approve higher offtake produc-
tion rates for Prudhoe Bay. The authority to increase production
above the MER for the Texas fields rests with the Texas Railroad
Commission. Under the Energy Policy and Conservation Act (EPCA),
the President may order production for fields in any State that
has established a temporary emergency production rate (TEPR) which
is a rate higher than the MER during an emergency. DOE can
determine the temporary emergency production rate for fields on
Federal lands and for unitized fields covering both Federal and
nonfederal lands where the State has not made a determination.

The EPCA provisions do not apply to Elk Hills, so permitting emer-
gency production above the MER there will require an amendment to
the Naval Petroleum Reserve Production Act of 1976 which governs
Elk HIlls production.

According to the NPC, conservation and environmental regula-
tion concerning gas flaring and emission limits might also present
problems to increasing o0il production. If such regulation needs
to be relaxed, the process could be time consuming, especially if
public hearings are required.

B

Production from the Naval Petroleum Reserves

DOE provided us a draft action plan for increasing production
of the Naval Petroleum Reserve at Elk Hills, California, in the
event of an 0il supply crisis. The plan outlines a series of
response actions, specifies the implementation process including
action schedule, organizational structure, roles and responsi-
bilities, and provides an estimate of how much additional crude
oil could be made available if the action was successfully imple-
mented. The plan adequately addresses most aspects of contingency
planning. However, as noted earlier, emergency provisions of the
Energy Policy and Conservation Act (EPCA) do not apply to Elk
Hills production. Hence, before this action plan could be imple-
mented, Congress must lejislate to permit production above the
maximum efficient rate.

Elk Hills is currently being produced at the MER, 160 MBD.
DOE's proposed action plan would increase production above the
MER by about 15 percent or 25 MBD for about 3 months. The NPC
study indicates that about 16 MBD could be secured for 9 months,
but with a 1 percent loss in ultimate recovery. The potential
for increasing production from other Federal lands has not been
established. !
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According to DOE's plan, once the President has ordered
implementation, it will take at least 70 days for higher produc-
tion to begin. Under normal circumstances, increased production
will end automatically after 89 days or earlier if warranted.

Conclusions

The United States could produce and deliver an additional
326 MBD of crude o0il temporarily to meet an emergency, according
to NPC estimates. This potential refers to production from non-
Federal and Federal fields above the maximum efficient rate for
a 6 to 12 month period with minimum risk of reservoir damage or
loss of ultimate recovery. To acquire this additional oil will
require removing State and Federal regulatory impediments,
seeking changes to existing laws and modifying production and
pipeline facilities. No plan has been prepared to address these
constraints. And the required coordination with the States and
U.S. Congress has not taken place.

THE STRATEGIC PETROLEUM RESERVE

In order to diminish U.S. vulnerability to the effects of
a severe o0il supply interruption and to carry out U.S. interna-
tional energy commitments, the Energy Policy and Conservation Act
authorized the creation of a Strategic Petroleum Reserve (SPR) to
store up to 1 billion barrels of crude oil. A Strategic Petroleum
Reserve Office was created to establish, manage, and maintain the
Reserve. The potential value of the SPR has been characterized
by the Secretary of Energy as "by far the most effective program
for reducing the cost of o0il market disruptions.”" However, the
current volumes of SPR oil would probably not be used except to
meet a very severe energy disruption threatening national secu-
rity, health, and safety.

DOE has experienced serious difficulties in developing stor-
age facilities and acquiring oil for the SPR. As of mid-August
1981, the SPR contained only about 177 MMB of o0il, far short of
earlier expectations. Should the United States begin to experi-
ence an oil import shortfall, the 177 MMB could only be drawn down
at a maximum of about 1.6 MMBD (the current maximum drawdown rate)
for about 40 days--at which point the drawdown rate would decrease
until the SPR was exhausted about 5 months later.

DOE's SPR drawdown plan, as approved by Congress, does not
specify under what conditions or how the SPR would be used, i.e.,
amount, rate, timing, or method of distribution. It also does not
identify an amount which should be held in reserve for the most
extreme emergencies. We believe the plan should be integrated
with DOE's overall contingency planning, and should at least
identify options for SPR use.
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Developing the SPR

Congress has authorized an SPR of up to 1 billion barrels.
Thus far, plans are developed for storage capacity of up to 750
MMB.

The optimum size of the SPR has been a subject of much inter-
agency controversy ever since President Ford recommended a 1 BB
strategic storage program in January 1975. The EPCA mandated
about a 500 MMB reserve, but authorized up to 1 BB. As required
by the Act, the Federal Energy Administration (DOE's predecessor
agency) submitted an SPR plan to Congress, in February 1977. 1t
provided for a 500 MMB reserve, a size which the agency estimated
would be cost effective for a wide range of interruptions. How-
ever, in the first National Energy Plan announced in April 1977,
President Carter announced his intention to have a 1 BB SPR in
place by 1985. A 1 BB reserve could supply up to 3 MMBD for at
least 10 months.

In June 1978 Congress approved an amendment to the SFR plan
which officially increased the planned size of the SPR to its
fully authorized level of 1 BB for 1985. DOE argued that the
larger SPR was needed to account for "slightly higher" estimates
of future oil import levels and more severe "worst case" scenarios
of possible U.S. import losses than had originally been antici-
pated.

The previous Secretary of Energy has stated that for the
Nation as a whole and under a wide range of assumptions about the
future, the expected economic benefits of the SPR far outweigh
its cost. Likewise, a CBO analysis concluded that the low
cost of the SPR, relative to the economic losses it could avert,
make it a highly cost-effective Federal program to offset short-
term economic effects of oil supply disruptions. For example,
the CBO estimates that for a one-year, 3 MMBD oil import shortfall
(amounting to 32 percent of projected U.S. imports in 1984) a 1 BB
SPR could almost completely offset the $226 billion in anticipated
GNP loss, 1.8 percentage points in unemployment and 15 percentage
points in inflation that would otherwise result. As CBO points
out, the probability of such a shortfall occurring need not be
large to make the expected benefits of a 1 BB reserve outweigh
its projected costs. 1/ Nonetheless, the SPR has fallen far
behind its implementation schedule for both developing storage
capacity and acquiring oil.

Developing storage capacity

DOE is implementing a three-phase plan to develop a 750 MMB
oil storage capacity. Phase I, essentially completed in December

1l/Congressional Budget Office, "An Evaluation of the Strategic
Petroleum Reserve, " June 1980.
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1979, involved developing five o0il storage sites on the Gulf Coast
in Texas and Louisiana with a total capacity of 251 MMB. Phase

II involves expansion of three of these sites to bring total stor-
age capacity up to 538 MMB by 1986. Phase III involves developing
an additional site and expanding current sites to achieve the 750
MMB total capacity. No decisions or plans have been made concern-
ing the final 250 MMB of capacity that would be required to store
the full 1 BB currently authorized.

DOE has experienced serious difficulties in developing stor-
age capacity for the SPR. In past reports we described the tech-
nical problems associated with DOE's selection and preparation
of existing caverns and mines for oil storage. l/ DOE has
taken steps to resolve many of these problems.

Until recently, obtaining cil was the major problem facing
the SPR. However, with soft market conditions and accelerated
efforts, DOE has purchased oil for the SPR at a rate of about 300
MBD during fiscal year 198l. Current concerns relate to the amount
of storage capacity available in the near to mid-term. This issue
is discussed in Chapter IX.

Acquiring oil

EPCA mandated an SPR fill rate needed to put 500 MMB in
storage by December 1982. President Carter, in his 1977 National
Energy Plan, shortened this schedule by 2 years, and called for
an additional 500 MMB by December 1985. 1In late 1979 DOE had to
scale down these goals considerably. 1In fact, DOE has never met
any of these goals for f£illing the SPR. 1Its goal now is to fill
the 750 MMB capacity by 1989. Various past schedules are set
forth below.

1/U.S. General Accounting Office, "Need to Minimize Risks of Using
Salt Caverns for the Strategic Petroleum Reserve," EMD-78-2§5,
Jan. 9, 1978, and "Questionable Suitability of Certain Salt
Caverns and Mines for the Strategic Petroleum Reserve," EMD-78-
65, Aug. 14, 1978.
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National
EPCA Energy Plan DOE
(Dec. 1975) (April 1977) (late 1979) Actual

(in millions of barrels)

Dec. 1978 150 250 -_— 67 |
Dec. 1979 —-——- —-—— 190 93 }
Dec. 1980 325 500 250 108
Dec. 1982 500 -— - _——
Dec. 1985 - 1,000 1/ -— -——

1/750 MMB for Government storage only, 1,000 MMB for government
and possible private storage.

}
|
}
!
i
|
!
{
The SPR has been handicapped by numerous problems since its ;
establishment as part of the Federal Energy Administration in
1976. These include leadership, placement within DOE's hierarch- |
ical structure, and staff size and turnover. When DOE was esta- |
blished in 1977 and received the Federal Energy Administration |
functions, the SPR Office was initially placed within the Office
of the Assistant Secretary for Resource Applications. 1In the }
process of establishing DOE, the SPR Office lost a number of its ’
top staff to other units. Unfortunately, this was just the time -
that the SPR Plan was being implemented. To make matters worse )
the Office was deprived of badly needed technical staff due to a |
DOE hiring freeze. Finally, with the establishment of a New ;
Orleans office in 1978, the SPR Office lost 80 percent of its i
planning staff to implementation functions, and other DOE offices !
failed to provide staff to continue the Office's contingency plan- 1
ning efforts. Although the position of the director of the SPR i
was upgraded to Deputy Under Secretary in 1978, it dropped to ;
Deputy Assistant Secretary under Resource Applications in 1979. 1
In February 1981, as a part of DOE's major realignment, the SPR ;
program was transferred to the Assistant Secretary for Environ-
mental Protection, Safety and Emergency Preparedness. A Deputy I
Assistant Secretary for the SPR oversees the program. !
i
{
!

In October 1978 DOE began experiencing delivery problems
with SPR 0il that had been contracted for earlier. Four con-
tractors failed to deliver 10 MMB of crude o0il or 9 percent of
all SPR purchases up to that point. Also in late 1978 DOE began
experiencing problems in obtaining bids from companies to supply
the SPR, due to tight world oil market conditions stemming from
the Iranian shortfall. In fact, no contracts were signed after
November 1978 and DOE suspended its contract solicitations in
early 1979 after they met with only partial bids at prices that
DOE considered to be unreasonably high. Deliveries of SPR crude
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under previous contracts continued until August 1979. At thdt
point, 92 MMB was in storage, representing about 37 percent of
the existing storage capacity or about 2 weeks of supply equiva-
lent to average 1980 crude oil imports.

The primary reason DOE offered for its 1979 decision to
suspend SPR crude o0il purchases was to avoid putting pressure on i
the world crude o0il market, and particularly the spot market, at
a time when prices were rising rapidly. At the Tokyo summit in
June 1979, the United States along with six other major oil
importing countries pledged to refrain from stockpiling when such
activity would place "undue pressure" on world oil prices. 1/

When the world oil market loosened in early 1980, however,
DOE failed to resume SPR purchases, citing the Tokyo agreement.
The decision was likely reinforced by reports that Saudi Arabia
had criticized consumer government stockpiling and had warned
that it might reduce its o0il production by an equivalent amount.
However, DOE maintains that producer country opposition was not
the major factor behind either DOE's initial decision to suspend
SPR purchases in 1979 or its reluctance to resume such purchases
in 1980. 2/

The Congress, then, in June 1980, through Title VIII of the !
Energy Security Act (P.L. 96-294), required DOE to acquire crude
oil for the SPR at an average of at least 100 MBD for fiscal year
1981 and each year thereafter until the SPR is filled. DOE's
first approach to Title VIII was to fill the SPR through competi-
tive exchanges of o0il from the Naval Petroleum Reserves at Elk
Hills, California. Deliveries to the SPR resumed on September 23,
1980. DOE has contracted for 36.6 MMB using such exchanges, thus
meeting the minimum supply requirements. DOE has also been solic-
iting o0il on the spot market. As of August 19, 1981, 66.8 MMB had
been contracted for this way. DOE has also signed a multi-year
contract with Mexico's State oil company for 110 MMB, and expects :
about 6 MMB to be delivered before the end of fiscal year 198l1. !
This 6 MMB brings the total fiscal year's purchases to about 110
MMB, or an annual rate of about 300 MBD. DOE has actually
received this o0il at an average rate of 269 MBD. Average monthly ;

1/These countries are the United Kingdom, France, West Germany,
Japan, Italy and Canada. For more information, see General
Accounting Office, "The United States Exerts Limited Influence
On The International Crude 0il Spot Market," EMD-80-98,
Aug. 21, 1980.

2/We have previously reported on many other problems faced in
filling the SPR. For example, see, "U.S. Strategic Petroleum
Reserve At a Turning Point--Management of Cost, 0Oil Supply
Problems, and Future Site Development," EMD-80-19, Jan. 2, 1980;
Letter to the Honorable James R. Schlesinger, EMD-79-42, March
27, 1979; and "Issues Needing Attention In Developing the
Strategic Petroleum Reserve," EMD-~77-20, Feb. 16, 1977.
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delivery rates have fluctuated between a low in October 1980 of
over 100 MBD to a peak of about 513 MBD in May 1981. 1/

Drawing down the SPR

Before the SPR can be drawn down or distributed, the Presi-
dent must determine that such action is necessary due to "a
severe energdy supply interruption or by obligations of the United
States under the International Energy Program."”™ The EPCA defines
a "severe energy interruption" as a national energy shortage in
which the President determines that the shortage:

--is, or is likely to be, of significant scope and
duration and of an emergency nature;

--may cause major adverse impacts on national
safety or the national economy; and

--results, or is likely to result, from an
interruption in the supply of imported oil,
sabotage, or an act of God.

The SPR plan, as transmitted to Congress in early 1977, makes
clear that a decision to use the SPR must be an integral part of
a comprehensive plan to respond to energy emergencies and to ful-
fill international obligations. Factors influencing a decision to
use the SPR include the state of the economy, the estimated size
and duration of the supply interruption, potential reductions in
demand through conservation and other measures, and the size and
readiness of the SPR itself.

However, the SPR plan does not specify under what conditions
the SPR would be used (i.e., amount, rate, and timing of use)
or how it would be distributed and priced. Nor does it identify
a minimum threshold size which should be built and held in reserve
for extreme emergencies. An October 1979 amendment to the plan,
entitled "Distribution Plan for the Strategic Petroleum Reserve,"”
also does not specify these items. The plan maintains that it is
both infeasible and undesirable to specify the precise conditions
in which the reserve would be drawn down. In addition to the
large number of variable factors that could influence the deci-
sions, the absence of precise criteria triggering an SPR drawdown
is designed to keep potential embargoing producers uncertain of
U.S. intentions, and thereby maximize the deterrence value of the
SPR.

1l/Since September, we have been issuing a series of status reports,
as requested by certain members of the Senate Committee on Energy
and Natural Resources and House Committee on Interstate and
Foreign Commerce, on the administration's activities to implement
Title VIII of the Energy Security Act.
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A draft SPR use action plan, one of a series of draft plans
for energy emergencies, also does not address how the SPR oil
could be used, priced, or allocated. The report supports using
the SPR as a primary reserve to be initially withheld during a
"moderate” disruption and released only if deemed absolutely nec-
essary during "major" disruptions. However, the bulk of the plan
describes in detail 50 steps required logistically to draw down
the SPR and assumes the decision on use has already been made.

The absence of a specific use plan oi set of options leaves
decisions made about SPR use subject to ad hoc decisions made
during a crisis. The reasons cited for not developing a plan
involve legitimate concerns. However, we believe a better way
of addressing DOE's concerns is for DOE to develop a plan but not
release its details to the public. We do not believe the Depart-
ment should use national security reasons as an excuse for not
developing contingency plans for one of our potentially most
valuable tools for use during an energy emergency.

The SPR plan should be integrated with the comprehensive
contingency plan being prepared by DOE. This plan is designed for
responding to a specific interruption scenario, including size and
duration, in the immediate future if necessary. We believe that
such a comprehensive contingency plan should at least outline
principal options for SPR use including rate, amount, timing, and
method of drawdown. The role specified for the SPR should be
determined by the availability of alternative response measures
and the threshold level below which the SPR would not be used,
except for, say, national defense, health, and safety. Details
of the plan need not be made public.

Such an SPR drawdown plan would not constitute a decision
about SPR use, any more than other parts of the comprehensive
contingency plan do. The purpose of a comprehensive plan is to
identify the programs which could be used, including their op-
tions for use and likely effects. 1In the event of an actual dis-
ruption, such a plan would serve as a basis for preparing a
specific set of action proposals, tailored to the nature of the
disruption and upon which high level officials could act. An SPR
drawdown plan need not identify with certainty whether the SPR
would be used and how.

Distribution of SPR o0il

Physical capacity to pump oil from storage caverns was not
installed until late 1979. When Phase I storage is filled to
capacity at 251 MMB, maximum drawdown capacity will be 1.7 MMBD.
Phase II, at 538 MMB, will have drawdown capacity of about 3.5
MMBD.

The SPR Plan estimated the oil could, if necessary, be dis-
tributed to refineries within 7 weeks after a supply disruption
began. This estimate allowed 1 week to recognize the existence
and severity of the disruption, 2 weeks to obtain Presidential
authorization to use the SPR, 2 weeks to assign allocations of SPR
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crude o0il to refiners and load tankers, and 2 weeks to transport
the o0il to refineries.

As noted above, DOE has not determined how SPR crude would
be distributed or priced, or when or at what rate it would be
drawn down. Regulations adopted in August 1980 provide that at
the time a presidential decision is made to draw down and distri-
bute the SPR, decisions would also be made on the best method of
allocation and the universe of eligible buyers.

One of DOE's goals is to provide crude oil to refiners quick-
ly. The buyers' ability to transport SPR crude oil to refineries
on a satisfactory schedule could become a significant factor in
buyer selection. DOE might therefore decide to limit the universe
of eligible buyers to those capable of moving the crude o0il to
refineries within a specified schedule. Likewise, in the case of
regional product shortfalls, sales could be limited to firms which
supply or could supply specific products to the affected area.

Alternative methods of distributing SPR crude include
allocating it to domestic refiners in accordance with criteria
announced at the time or by competitive bidding. DOE could also
reinstate the standby allocation programs under EPAA and distri-
bute SPR crude under them. However, this authority expires
September 30, 1981.

Regulations provide that in cases other than competitive
sales, SPR crude would be priced at about the average landed cost
of imported crude for the allocation period. 1In all cases, sales
of SPR 0il would be limited to refiners, minimizing opportunities
for retrading for profit and to encourage prompt refining of the
crude. Eligible refiners must have previously executed a Basic
Sales Agreement with DOE to be eligible to buy SPR crude.

The SPR was subjected to technical tests of its drawdown
capacity in February and April 1980. DOE officials said the
tests, designed to determine the ability to withdraw oil from
underground storage on short notice and deliver it by pipeline to
a trans-shipment terminal, surpassed all goals for quantity and
rates of o0il movement.

PRIVATE STOCK DRAWDOWN

The appropriate role of industry stocks in offsetting a sup-
ply shortage resulting from an international supply disruption is
a highly controversial issue. Until 1978, the consensus in
Government and industry was that industry stocks were not suf-
ficiently large for purposes of nationwide contingency planning.
{ However, record high stock levels attained in 1979 and maintained
through 1980 have led to a reappraisal of the role industry stocks ;
could play. A DOE-contracted draft study estimates that current )
capacity for primary storage could provide approximately 200 MMB
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of additional oil for use during a shortage. 1/ Primary storage
generally refers to stocks held at refineries, bulk terminals,
and pipelines. 2/ At the end of 1980 private stocks were, in
fact, about 100 to 200 MMB above "normal” operating levels. If
stocks had been drawn down in mid-July 1981 to "minimum” operat-
ing levels, as defined by the National Petroleum Council, they
could have provided 232 MMB.

The Government currently has some authority to control in-
ventory levels of oil producers, importers, refiners, distribu-
; tors, and retailers, through the Emergency Petroleum Allocation

Act. The authority allows DOE to require industry to build up

or draw down stocks once the President finds an existing or
impending regional or national supply shortage (not to prepare
for one), or to meet U.S. obligations of the International Energy
Program. This authority is scheduled to expire after September
30, 1981.

The Government's approach to stock management to date has
been limited to collecting and distributing aggregate data.
These data are not adequate to plan for and respond to an oil
supply disruption. For example, the data does not allow DOE to
evaluate inventory levels on a company basis. Consequently, the
Department could only manage industry-wide inventory levels based
on, for example, reducing stocks to a standard number of days of
throughput. DOE anticipates that this method could create a
great number of hardship cases and appeals.

In January 1981 DOE's Office of Energy Contingency Planning
(OECP) completed a draft inventory management plan, which dis-
cusses options for drawing down private stocks during a supply
disruption. The plan recognizes that DOE would have difficulty
implementing key components of the plan, including collecting
reliable data on a company-by-company basis, monitoring compli-
ance, and enforcing mandatory orders. Furthermore, the plan

1l/sabotka and Company, Inc., "Federal Subsidies to Industry to
Increase 0il Stocks,"” Washington, D.C.: August 15, 1980.

2/The secondary distribution system also includes considerable
inventories and tank capacity. Secondary stocks include those
held by bulk plants, fuel oil dealers, and gasoline service
stations for distribution to other suppliers or end users.
Although the total storage capacity for secondary stocks is
unknown, the NPC estimated in 1979 that capacity for gasoline
and distillate fuel o0il in the secondary and consumer segments
was at least 500 MMB, or 60 percent of the primary storage :
capacity for these products. Shifts of sizable volumes of i
inventory between primary and secondary or consumer segments :
could occur. This suggests that the effectiveness of drawdown !
of primary stocks could be hampered by a buildup at the second-
ary level. The question deserves further study, but is beyond ,
the scope of this report. :
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probably could not be implemented, according to DOE officials, :
for at least several months due to the need to obtain the Depart-
ment's concurrence and to design and implement the appropriate

, information systems. Legal authority for implementing this plan
{ also expires after September 30, 1981.

.

otz B -

Potential levels of available stocks

In mid-July 1981 about 232 MMB of private stocks were avail-
able for use during a shortage, based on minimum operating levels
identified by the NPC in 1979. This amount compares favorably
to the 177 MMB in the SPR as of mid-August 1981.

How much petroleum the industry needs to maintain its opera-
tions, and how much therefore is "excess" and available for emer-
gency use, is a controversial point. Current storage capacity
within the United States at the primary level is over 1300 MMB.
By far the largest part of storage capacity falls in the category
of "minimum operating levels." The National Petroleum Council
defines this as the level below which supplies are not available
for consumer use because they are required to fill tank bottoms
and pipelines and maintain normal operations. Runouts and short-
ages would begin if inventory fell below this level. A comparison
between minimum operating levels (as defined by the NPC) and
actual inventories of crude o0il and those products analyzed by
the NPC shows that 232 million barrels were available for emer-
gency purposes on July 10, 1981. Total stocks were 1,299 MMB.

e e ettt s s’ mea e o w ermme SSved b — a— - S —

NPC's Minimum Actual Inventories 2/
Operating Inventories 1/ July 10, 1981
‘.
(millions of barrels) i
3 Crude oil 290 404 ;
Gasoline 210 239 :
Kerosine 35 58 i
Distillate Fuel 125 177 J
0il

Residual Fuel 0il 60 74
- - - i

Total 720 952

1l/Some industry officials believe NPC's 1979 estimates need to be
updated. Some factors, such as reduced demand for gasoline and
heating o0il, may tend to reduce minimum operating levels. Other
factors, such as increased demand for unleaded gasoline and jet
fuel and new pipeline capacity, tend to increase minimum operat-
ing levels. The NPC did not identify any seasonal stocks as part
of a minimum level because, according to a company official in-
volved in the study, seasonal stocks are available during emer-
gencies.

2/Does not include SPR oil.
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This 232 MMB is probably a conservative estimate because it
does not include unfinished and other oils which totalled almost
350 MMB. It also accepts the liberal NPC definition of minimum
operating levels. There is a debate about how much is really
E required to maintain operations, particularly that portion of
minimum levels called "safety stocks." Industry considers these
stocks as part of operating inventory, since they are routinely
used to deal with events which would otherwise lead to shortages.
The Council considers these to be "insurance" against late
resupply, greater than anticipated demand, and other related
potential causes of temporary shortages. It appears that while
b safety stocks are part of normal operating inventories, a con-
siderable portion could be drawn down to meet emergency condi-

F tions.

The potential for using private stocks is even greater. 1In
August 1980 stocks reached an all-time high of 1.358 billion
barrels, or 290 MMB above the NPC's minimum operating inventories
for the designated products.

These large inventories in 1980 and 1981 are, at least in
part, the result of an unusual set of circumstances including the
oil market disorder accompanying the Iranian revolution in 1978
and 1979, the resulting large stock buildup, and the unexpectedly
sharp drop in U.S. demand in 1980 and 1981. Although the current
conflict in the Middle East may be a continuing incentive for
companies to maintain high stocks, a return to a more stable world
0il market and/or U.S. economic recovery might result in a draw-
down to a more normal range of 1100 to 1200 MMB. Should a U.S.
import shortfall then occur, the U.S. might have little surplus
stock available to draw down, as was the case when the Iranian
shortfall occurred in 1978 and 1979.

Legal authority

DOE believes it has adequate legal authority to require
private stock drawdowns during a supply disruption. However,
this authority is scheduled to expire after September 30, 1981.

Section 15 of the EPAA gives the President authority to
require adjustments in the crude oil and product inventories of
producers, refiners, and sellers if he finds an existing or
impending regional or national supply shortage. This authority
may be used to increase or decrease the volume of crude oil or
product in inventory, although a firm cannot be required to
accumulate more than a ninety-day supply or to make physical
additions to storage facilities. The President has delegated
this authority to DOE.

In addition, Section 16 of the EPAA (the anti-hoarding
provision) provides that during a severe energy supply inter-
ruption a firm cannot willfully accumulate crude oil, residual
fuel o0il, or any refined product in excess of that firm's reason-
able needs.
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An indirect form of inventory management authorized by
Section 14 of the EPAA gives the President authority to order
adjustments in refining operations, so as to require, for
example, that two or more refined products be produced in a
specified ratio.

Recent role stocks have played

On a national and international level, a prudent stock man-
agement policy calls for building stocks during normal times and
drawing them down during a shortage. However, industry cannot
be counted on to follow such a policy. In fact, prudent business
behavior and protection of the consumer might suggest the opposite
behavior during disruptions because they engender confusion and
uncertainty. Furthermore, a profit maximization course for any
individual company might also suggest conserving stocks during a
disruption. Although companies have generally maintained large
stocks since 1980, an unusual set of circumstances was responsible
for this buildup. Industry officials with whom we spoke differed
on whether they thought these large inventories will remain a
lasting feature of the industry.

While inventory accumulations may not have caused recent oil
shortages, they probably made them worse. This is apparent in
the two major o0il disruptions of the seventies, caused by the
1973-74 o0il embargo and the 1979 Iranian revolution. Both short-
ages followed previously low inventories, high petroleum demand
growth, and a sharp drop in crude o0il production. However,
world-wide 0il inventories actually increased both during and
after each disruption.

For example, in the fall of 1973, world oil inventories were
considered to be low. According to statistics from the British
Petroleum Statistical Review of the World, in 1970 and 1971 aver-
age annual accumulations had been 1.64 and 1.55 MMBD respectively;
in 1972 they were only 0.8 MMBD. At the same time, the worldwide
demand for oil had been growing at an annual rate of 7 percent.
Then, within one month of the October 1973 declec ation of the
0il embargo, OPEC's production rate dropped from 33 to 29 MMBD,
about 12 percent. Nonetheless, during and after the shortfall,
stocks increased. O0il stocks grew by 1.5 MMBD in 1973 and 2.3
MMBD in 1974.

The situation in 1978-79 was remarkably similar. A soft oil
market in 1978, with low prices and low profit margins, provided
an economic incentive to keep stocks as low as possible. In fact,
inventories were drawn down slightly in 1978 and oil consumption
was rising at an annual rate of about 4 percent.

Then, as a result of the Iranian Revolution, Iran's produc-
tion fell from over 6 MMBD in September 1978 to 400 MBD in January
1979. Average loss of total OPEC crude oil production was around
3 MMBD, about 11 percent, since other countries increased produc-
tion. At the same time, with higher oil prices, consumption was
actually declining by the end of 1979. Still, as during the
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earlier embargo, stocks increased during and immediately after
the shortfall. Although stocks initially decreased in the first
quarter of the year, in total they grew by 1.6 MMBD, and reached
record levels.

Given the demand growth and relatively low stock levels which
preceded both disruptions, it is reasonable to suggest that the
accumulations were part of normal market trends. Any businessman
faced with uncertainty about supplies of such a vital commodity as
oil is likely to favor a conservative inventory policy. On the
other hand, higher prices and declining demand in the months fol-
lowing a shortage lowers demand. This suggests that at least part
of the stock accumulations were probably unnecessary.

The debate on the role that inventories played is reflected
in two separate analyses, performed by DOE and the Justice Depart-
ment, of the role of inventories in the 1979 gasoline shortage.
DOE found that inventory management along with import levels were
primarily responsible for the gasoline supply shortage in the
spring and summer of 1979. DOE concluded that refiners could have
made more gasoline available from May to July of 1979 without
reducinc stocks below minimum operating levels. DOE attributed
refiners' conservative stock management practices to the disruption
in international crude o0il markets and resulting uncertainty
regarding crude oil supply.

On the other hand, Justice concluded that combined crude and
gasoline stock behavior played no significant role in the gasoline
shortage. Justice found that refiners' inventory management of
crude oil accounted for only 5 percent of the total gasoline short-
fall over the first three quarters of 1979. Management of gasoline
stocks, it found, helped lessen the impact of the shortage over
the same period, although it probably could have helped aven more.

The diverse conclusions reached by the two agencies can be
attributed, in part, to contrasting methodologies and the diffi-
culty in defining "normal" inventory levels. DOE concluded that
1979 inventories of crude oil and gasoline, in comparison to 1977
and 1978 levels, were excessive. Justice compared 1979 inventories
to an October 1978 forecast of the Independent Petroleum Asso-
ciation of America, which Justice considered an accurate indicator
of industry expectations of supply levels had the shortage not
occurred. Using this methodology, Justice found that crude oil
stocks during the first half of 1979 increased by only 2.95
percent more than the Petroleum Association's predictions.
Considering the uncertain market conditions, Justice concluded
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this level was consistent with "prudent business behavior during
a crisis." 1/

Without a doubt, the o0il market was in deficit for the first
quarter of 1979. 1In the following months this was not true. The
fact that stocks increased during a shortage does not, of course,
prove that the market was manipulated or even mismanaged. With
the advantage of hindsight, however, it is possible to argue that
the shortage in the United States could have been reduced if
inventories had been better managed. This improved management,
for example, would have meant less drawdown in 1978 and less
accumulation in 1979.

1979 was a watershed year in the changing world oil market.
The Iranian shortfall and other actions by producer nations
resulted in a doubling of crude oil prices. Long-term contracts
were cancelled by producer nations with little or no advance
warning. Short-term and spot deals proliferated. In this
atmosphere of protracted insecurity, oil inventories, which had
been below normal in most oil importing countries at the start of
the crisis, rose to record-high levels by the third quarter of
1979. Stocks remained at or above that level through the third
quarter of 1980 despite an estimated 2.5 MMBD crude oil surplus
on the world oil market and a declining demand for oil products
in the industrialized world. The war between Iraq and Iran in
the fall of 1980, and the resulting cutback in their oil exports
and anxiety over the security of all exports from the Persian Gulf,
perpetuated generally high stock levels through the end of 1980.

The underlying causes for this apparent change in oil indus-
try stock policies are complex. They include the loss of flexible
offtake levels from producer countries, the declining role of the
major oil companies as secure sources of supply for independent
and small refiners, and the proliferation of short-term supply
relationships, all of which encouraged oil companies to hold
larger inventories than before. Whether or not these large inven-
tories remain a lasting feature of the international oil market,
they have demonstrated that industry has the capacity, and some-
times the will, to maintain stocks above traditional levels.

Past Federal involvement in stock management

Until recently, the Federal approach to industry-held stocks
of crude oil and its products was limited to collecting and dis-
tributing aggregate data, much of it limited in scope. DOE
considered stock buildup and drawdown decisions the prerogatives

1/For more information, see U.S. Department of Energy, "Final
Report to the President on 0Oil Supply Shortages During 1979,"
July 1980, and U.S. Department of Justice, Antitrust Division,
"Report of the Department of Justice to the President Concern-
ing the Gasoline Shortage of 1979," July 1, 1980.
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of individual companies, and generally did not challenge them.
It believed that Government interference with internal business
operations should be minimized and recognized that DOE, in any
case, did not possess sufficiently comprehensive, reliable, and
timely data or the programs to effectively manage inventories.

Federal reluctance to get involved in industry stock manage-
ment was also based on two major assumptions--that stocks are kept
at minimum levels and therefore generally not available for emer-
gency drawdowns, and that the SPR would be filled in a timely
manner. These assumptions were reflected in the SPR Plan submit-
ted to and approved by Congress in early 1977.

By mid-1979, however, these assumptions became less valid.
Inventories did, in fact, rise above traditional operating levels
without Government incentives and the SPR was far behind schedule--
containing only about 93 MMB of oil. Additionally, reports of
hoarding and the general inventory buildup during and after the
1973-74 and 1979 shortages sensitized Congress to the potential
significance of stocks during an oil shortage. By late 1979 a DOE
task force had concluded that developing a U.S. government capabi-
lity to manage industry stocks would be more cost effective than
acquiring, say, an additional 100 MMB for the SPR. Moreover,
given the current international sensibilities about the United
States stockpiling oil, including producer country opposition, a
less visible policy of encouraging private stockpiling was con-
sidered prudent. DOE is now reconsidering its options for moni-
toring and influencing inventory levels, particularly for encour-
aging drawdowns during a supply disruption.

The Federal Government reconsiders its role

In late 1979, as the assumptions on which Federal reluctance
to get involved in private stock management were changing, the
Security Coordinating Committee of the National Security Council
convened a working group on contingency planning. The group
observed that industry cannot be relied upon to draw down primary
stocks during an oil supply shortage, but is more likely to try
to increase stocks because of overly pessimistic projections of
future supplies. They suggested that Government control of stock-
building might help reduce demand and price pressures generated
during supply disruptions. However, the group also questioned the
feasibility of controlling private stockbuilding due to problems
in determining desirable levels, enforcing inventory limits, and
achieving the necessary international cooperation.

An interagency working group headed by DOE was assigned to
develop a plan to manage primary stocks. Among its conclusions
the group reported the following in March 1980:

. There are substantial amounts of private stocks
normally required for operations but available
during contingencies to reduce supply and dis-
tribution problems.
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. If greater drawdown of private stocks is in the
national interest, industry should not be expected
to initiate such reductions without Federal intervention
or guidance.

. International coordination of drawdown of emergency
reserves can best be provided at the Federal level.

. Federal surveillance over private stocks during
supply contingencies should be a viable component
of the Department's crisis management options.

. There are serious implementation problems such as
potential Federal delays, routine safeguards re-
quired to prevent excessive Federal intervention,
and development of appropriate criteria for increased
Federal controls.

. Federal management and control of secondary and
tertiary stocks (excluding utilities) is impractical.

As discussed below, by January 1981 DOE had drafted several
possible options for drawing down inventories during a supply
disruption, and said it was developing a more comprehensive data
base to monitor crude and product inventories on a company-by-
company basis.

Current planning

DOE's authority to manage private stocks by requiring inven-
tory adjustments has never been formally used and is currently not
considered practical. If a supply disruption were to occur now,
DOE would be ill-prepared to set valid inventory levels. It is
only now developing plans and procedures for establishing target
levels, and does not have the data or enforcement resources to
require adjustments on a company-by-company basis. The best it
could do is establicsh a uniform ratio or percentage stock drawdown
applicable on an industry-wide basis. But company situations
vary. Because this kind of action would not tailor reductions
to specific companies, DOE believes it could create a great
number of hardship cases and appeals.

A draft study prepared for DOE 1/ identified several reasons
why the President's authority to require adjustments in the crude
0il and product inventories of producers cannot be currently
implemented.

--EPAA authority could not be used to require firms to
maintain high stock levels in anticipation of future

1/Sobotka and Company, Inc., "Potential for DOE Control of
Private Petroleum Levels Using the Existing EPAA Authority,”
Washington, D.C.: September 3, 1980.
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disruptions unless the President finds "an existing or
impending regional or national supply shortage." By
this time, however, the market is already tight and
incremental supplies are not available to be stored

in inventory.

--DOE lacks sufficient data and analytical expertise to
adjust inventories on a company-by-company basis since:

. Much current data is reported on a custody
rather than an ownership basis.

. Aggregate definitions of "normal" and "minimum"
inventory levels cannot be applied to individual
firms since each has unique supply and operating
conditions affecting inventory behavior.

. DOE lacks staff experts on the inventory conditions
of 0il companies.

--DOE is unable to verify and enforce compliance with EPAA-
authorized requlations to a class of inventory-holders.
If, for example, DOE were to require all refiners to
reduce their stocks during a shortage to a level no
higher than 95 percent of their average level for that
month:

. Verification would be limited to ex post facto
audits of a firm's accounting system.

. Failure to comply would be punishable by a fine
of between $10,000 and $40,000, or one year in
jail for willful violations. The difficulty of
proving a willful violation makes it unlikely that
a firm will be deterred by a fine which pales
beside the enormous inventory profits that can
be made during disruptions.

. A general application of the regulations to all
firms or a category of firms is likely to result
in significant inequities and inflexibilities.
Firms which had large recent growth in petroleum
throughput or a change in their supply system
may encounter serious logistics problems in
meeting a standard stock level because of in-
creases in their minimum operating inventory
level.

OECP's proposed inventory management plan

In January 1981 DOE's Office of Energy Contingency Planning
issued a draft plan with options DOE could use to monitor and
influence the management of private o0il inventories during a
supply interruption. Specifically, the draft plan discusses ways
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to draw down excess primary stocks during an emergency to avoid
or reduce physical shortages. 1t also says the Department will
develop detailed historical, current, and projected national and
company profiles of capacity, refinery utilization, stocks, crude
and product supply, and sales obligations. Depending on the
nature and size of the disruption, the amount of data and re-
sources available, and DOE's assessment of the situation, one of
four responses could be taken. Each option calls for a voluntary
program, followed by mandatory orders if necessary.

Option 1. DOE, with industry, to establish a national
stock drawdown target and determine stock reductions
needed on a company-by-company basis to reach the target.
Projections of shortages would be confined to the coming
2 or 3 months.

Option 2. DOE to establish minimal volumes of product
needed to avoid widespread disruption. DOE to analyze
each firm's product inventory, along with other aspects

of its refinery operations, and determine maximum feasible
stock reduction by that firm. This option would include
supply projections for the following year and focuses

on regional supply problems. 1

Option 3. Same as preceding options except that instead
of requesting or assigning specific stock reductions,

each firm is requested or required to manage its inventory
in a manner to supply a specified volume of product to the
marketplace.

Option 4. Same as Option 1 except that, instead c.
establishing individual fractions based on a firm's
unique situation, a uniform national fraction for
all firms would be established. This option takes
less time than the other options to reach the man-
datory phase. However, because it does not tailor
the orders on company-specific data, OECP would
anticipate a great many appeals from the orders.

Limitations of the proposed plan

DOE's proposed inventory management plan is a good first {
step. However, the plan is not yet operational. It still |
requires coordination with other parts of DOE and approval by {
the Secretary. Also, new information systems must be developed,
and approved by the Office of Management and Budget. This, in !
itself, could take several months. One DOE official estimated
that once decisions on the plan's approach and methodology are 1
finalized, about 3 months would be required before the plan is ]
operational. y

1
1

The proposed plan recognizes several limitations. These
include, among others, difficulties

--in collecting reliable 1
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. historical company-specific equity data,
. company-specific projected supply forecasts, and

. company-specific product inventories and product
supply forecasts.

~-in monitoring compliance and in enforcement, due to
the lack of reliable data and the scheduled expiration
of the EPAA which provides the basis for mandatory
orders and enforcement,

Currently, some effort is being devoted to designing the necessary
systems as if the proposed plan were already approved. Some of
the data systems are being developed to collect information on a
regular monthly or weekly basis, others to be implemented during

a supply disruption only.

However, according to a DOE official, the effort is being
complicated by DOE's broader attempt to develop an integrated
information system for oil supply balances. This system is being
designed to replace scores of antiquated DOE systems, many of
which are unrelated to contingency planning. Until that effort is
completed, it is difficult to determine what additional data will
be needed for stock management purposes. It could well be several
months before the systems are designed and approved by the Office
of Management and Budget.

Many additional questions on how the plan would be imple-
mented remain. For example, different staffing requirements and
organization are needed to implement the various response options;
DOE's estimates range from 11 to 41 people, not including those
handling appeals and auditing. Some DOE officials would like to
see a small core group permanently assigned to monitoring inven-
tories. Where the additional staff needed during a supply disrup-
tion would come from remains to be seen.

Another problem the draft plan does not address is how to
achieve international coordination of stock drawdown. Such co-
ordination is vital to the ultimate success of any stock manage-
ment plan. It is an area that provides benefits for all importers.
Without it, stock reductions in one country, which would normally
alleviate demand and price pressures on the international market,
could be offset by stock accumulations in another country.

Conclusions

Private oil stocks can play an important role during an oil
import disruption. A wise stock management policy calls for
stocks to be built up during normal business times and drawn down
during a shortfall. However, industry alone cannot be counted on
to follow such a course. Prudent business behavior and overly
pessimistic supply projections suggest just the opposite.
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DOE has drafted an inventory management plan outlining
options for the Government to influence private stock levels dur-
ing an energy emergency. It is a good first step. However, it
will probably be at least several months before the plan is oper-
able. Much remains undone, particularly in designing and getting
OMB approval for the required data systems. Even with the best
data, however, it will be difficult to predict, with a high degree
of confidence, the expected length and size of a supply interrup-
tion, and to reach a consensus with individual companies on supply
and demand projections. Where the staff required during an emer-
gency will come from and how compliance will be monitored have not
been resolved. Another major unresolved item is how to achieve
international coordination of stock drawdowns.

Finally, enforcement of any of the options would be impos-
sible after the EPAA expires after September 30, 1981. Obtaining
the kind of standby authority that DOE would need to implement a
stock drawdown, however, has its disadvantages. Industry offi-
cials with whom we spoke, the National Petroleum Council, and the
American Petroleum Institute, firmly believe that such standby
authority, like mandatory allocation authority, is a big disincen-
tive for industry to maintain any stocks above minimum operating
levels. Companies believe they should not bear the costs of ob-
taining and holding additional oil if the possibility exists that
they will not have control over, and realize the full profit
potential from, those supplies, particularly if they are allo-
cated to other companies.

We agree that drawdown authority may be a disincentive to
holding large inventories. Nonetheless, we believe the Govern-
ment should maintain that authority. With timely, comprehensive,
and reliable data systems in place, we believe the Government is
in the best position to protect the national interest and deter-
mine national inventory levels during an energy emergency. We
also believe that private industry holding of large inventories
above operating requirements is in the national interest and com-
panies should not be discouraged from doing so. We identify
several alternatives in Chapter IX to offset the disincentive
cited above and to encourage larger holdings of private oil
stocks.
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CHAPTER IV

SUBSTITUTING FOR OIL

There are two major ways in which the United States can
effectively adjust to an oil disruption without necessarily
having to cut energy consumption., First, it can increase
supplies directly by temporarily increasing existing oil pro-
duction or drawing down public and private oil stocks as
discussed in the preceding chapter. Second, it can substitute
alternate fuels, such as natural gas, coal, nuclear power, or
high sulfur residual fuel for oil in those facilities which
have the capability to use them. The o0il displaced from those
facilities which can burn alternative fuels will be available
to facilities whose 0il has been cut off but are unable to switch
to other fuels. Also, electricity produced by non-oil-fired
generating units can be increased and transferred to areas where
electricity is normally generated by oil. These actions free
up 0il without necessarily reducing overall energy consumption
or industrial and utility output.

DOE estimates that the maximum potential for substitution
in the near term is between 759 and 904 MBD, depending on the
type and number of measures pursued. Unfortunately, much of
this potential could not be achieved if a supply disruption
were to occur now. DOE has drafted contingency plans, which are
in varying states of readiness., Most measures face legal, reg-
ulatory, financial and/or logistical constraints, and DOE has
not yet designed ways to overcome them,

OIL-TO-GAS SWITCHING

Among the substitution programs, oil-to-gas switching seems
to be the most promising. While estimates of possible o0il offsets
vary widely, the consensus is that the potential is significant.
The measures described in DOE's June, 1981 draft plan could, if
operational, displace from 290 to 435 MBD over a twelve month
period. Other groups have produced more optimistic figures,
ranging between 0.8 and 1.2 MMBD.

However, all these figures are highly speculative. A care-
ful assessment of all the variables affecting oil-to-gas switching
has not been performed. DOE estimates take transportation bottle-
necks and investment requirements into account. The Department is
concerned that the pipeline system may not be capable of moving
large volumes of gas to certain regions particularly if a crisis
occurs during the winter heating season. DOE also believes that
to achieve savings greater than 435 MBD would require large capi-
tal investments in gas burning equipment, gas hookups and supple-
mental distribution lines. Thus, financing may present problems,
The fuel switching potential would also be contingent on avail-
ability of additional gas,

DOE presently has authority to promote oil-to-gas switching
during an oil supply emergency indirectly by prohibiting oil
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use in accordance with the Powerplant and Industrial Fuel Use

Act (FUA). While those firms whose o0il was cut off and had gas
burning capability would switch voluntarily, this authority would
X be used to ensure that facilities which can burn gas but are not
short of o0il would switch. This would minimize disruptions to
production of other firms which have no alternative fuel burning
capability.

DOE's Emergency Oil-to-Gas Switching Program

] DOE's oil-to-gas switching draft plan has adequately

' addressed many issues relevant to contingency planning. Some
measures identified in the plan can be considered nearly standby.
But the two measures with the greatest saving potential are not
developed to a point where they could be guickly implemented.

The plan identifies voluntary and mandatory measures which
could be taken in response to a disruption. Voluntary actions,
which could total up to about 107 MBD of fuel o0il equivalent
include

--processing applications for exemptions to the
Powerplant and Industrial Fuel Use Act allowing
powerplants to burn natural gas;

~~authorizing natural gas to displace o0il
through the ERA/FERC certification program;

--asking state regulatory agencies to lift
gas use restrictions; and

--requesting electric utilities, large
industries and Federal facilities to switch
: to gas temporarily.

Mandatory measures which could displace between 183 and
328 MBD over 12 months are

--using existing statutory authority to prohibit
using 0il as a primary energy source in utility and
industrial facilities capable of using natural gas;

--using the authorities provided by the Emergency
Petroleum Allocation Act to allocate refined
petroleum products;

--seeking new legislation to regulate the production,
distribution, sale, and use of natural gas as
required during an emergency; and

--exploring the feasibility of using the Defense
Production Act to allocate natural gas. :

Ssome of these actions do not save 0il directly but are helpful in i
implementing the oil-to-gas switching program. ;
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While the first two actions outlined above would only save
3 MBD, they are important because they permit the other voluntary
actions which displace fuel oil.

The exemption program, administered by the Energy Regulatory
Administration (ERA), provides temporary public interest exemptions
from the provisions of Section 301 (a), 2, 3, of FUA, which re-
strict the use of natural gas ac a primary energy source in exist-~
ing electric powerplants. The exemptions are granted to qualify-
ing candidates for a certain number of years. While this is not
an emergency program, DOE believes that it can be useful to
counter an oil disruption. In the event of a crisis, DOE could :
speed up the exemption process for gqualified applicants and {
extend the exemptions that expire. The FUA exemption program i
is currently under revision to ease the existing regulatory pro-
cedures on gas use,

The Certification program, administered jointly by the ERA
and the Federal Energy Regulatory Commission (FERC), has been use-
ful in speeding up the process that end users would normally go
through in purchasing additional natural gas supplies to displace
fuel oil. Normally, FERC must approve the transportation of natu-
ral gas through interstate pipeline. Under usual FERC procedures
the authorization would take 3 to 6 months. The ERA's program
which certifies eligible users to purchase natural gas is designed
to reduce the time to about one month. DOE officials say that
during an emergency the usual one month certification period can
be further shortened by waiving notice periods and expediting
concurrence procedures.

ERA's program is implemented together with the FERC Order

" 30 Program, which satisfies the requirements of the Natural Gas

‘ Act. FERC's program, which was scheduled to expire May 31,

r 1981, was extended indefinitely. The FERC is currently con-

’ sidering a proposal to provide blanket certification for the
transportation of natural gas used to displace fuel oil. If this
proposal is accepted there will be no need for ERA's certification
program.

According to DOE, new legislation to regulate the production, !
transportation, distribution, sale and use of natural gas during
emergencies may be required. While existing FERC programs are
useful in implementing an oil-to-gas switching program, the avail-
able programs and authorities generally deal with emergencies
resulting from natural gas shortages., DOE and FERC are examining
existing regulations and the need for legislation to effectively
implement an emergency oil-to~gas switching program., The EPAA
can be used to deny fuel oil to facilities which have alternate
fuel burning capabilities to ensure availability to other users.
However, EPAA expires at the end of September 1981.

DOE is also examining the extent to which the Defense
Production Act can be used to allocate natural gas and oil to
end users during an oil shortage. 0
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Detailed implementation plans are available for all but the
last two measures listed earlier, The implementation plans out-
line the sequence of response actions, implementation schedules,
office responsibilities, staffing needs, and information require-
ments. Other issues, such as timing, relevant regulations, and
compliance mechanisms are also addressed. Legal authorities and
constraints to switching are identified but not adequately
discussed.

The last two measures outlined earlier could provide the
largest savings but are not developed to the point that they
can be used effectively during a crisis. According to DOE,
these actions would help to save between 93 and 238 MBD. These
measures are discussed only generally in the draft plan and no
specific implementation actions are outlined. It appears that
the coordination required between DOE officials and Congress to
identify and pursue the authorities required in the area of oil-
to-gas switching has not taken place. Unless action is taken
prior to the onset of a crisis, it is unlikely that this partic-
ular set of measures can accomplish the anticipated savings in a
timely fashion,

0il displacement potential

As noted earlier, DOE's Office of Energy Contingency Planning
estimates the potential for oil-to-gas switching to range from 290
to 435 MBD. Fifty MBD could be saved in 3 months, between 100 and
200 MBD six months after the onset of a crisis and the remainder
after 12 months. The Department estimates that additional gas
supplies are available to satisfy switching requirements. How-
ever, the savings, lead times and gas supply estimates presented
in DOE's draft contingency plans are highly speculative.

The wide range in oil saving estimates reflects uncertainties
about the number of companies which have alternative fuel burning
capability and constraints on the ability of the existing pipeline
and transmission system to move more gas. The estimate of the
maximum potential for savings is particularly speculative due to
data deficiencies. To calculate the potential for alternate fuel
use and identify candidate companies and Federal facilities for
fuel switching, DOE used data collected by the Environmental Pro-
tection Agency and the Energy Information Administration which
needs to be updated and refined., There are also data gaps in the
areas of surge gas production possibilities and deliverability of
additional gas supplies.

DOE's Office of Policy and Evaluation produced estimates
that are higher than those calculated by the Office of Energy
Contingency Planning. 1/ The Policy and Evaluation office
calculated that gas could displace as much as 0.8 to 1.2 MMBD
during a small to medium oil supply interruption.

1l/Department of Energy, Reducin§ U.S. Vulnerability, Energy Policy
for the 1980's, November 10, 1980.
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Other groups have also produced more optimistic fuel savings
estimates. The American Gas Association (AGA) asserts that the
gas switching potential over a year could be on the order of 1.1
MMBD. The Gas Research Institute endorses the AGA figures. The
NPC estimate, 510 MBD, comes close to the contingency planning
figure, but the lead time for achieving the savings differs
considerably. The NPC calculates that 210 MBD could be saved in
one month and the entire 510 MBD within 6 months of the start of
the disruption.

The wide variation in these estimates stems largely from
different assumptions about factors influencing the implementa-
tion of an oil-to-gas switching program and on differences in data
sources. An oil-to~gas switching strategy is contingent upon the
end user capability to burn the gas, secure gas supplies, and the
capacity to transport and deliver the fuel. Gas availability and
transport capacity are influenced by market circumstances and
seasonal factors such as prices, regulations, and weather condi-
tions.

The large differences in views suggest that the information
base for contingency planning in this area is unsatisfactory and
must be improved.,

Gas supply availability

Gas supply and deliverability issues are discussed in
general terms in DOE's oil-to-gas switching contingency draft plan.
DOE recognizes that full implementation of the oil-to-gas switching
program will depend on the availability of adequate supplies when
an oil disruption occurs. However, the plan does not delineate
specific actions that can be taken prior to or during an emergency
to increase production from existing gas wells or tap and deliver
surplus gas that might be available. The plan analyzes gas supply
availability for one scenario--an oil disruption beginning in
January 1981 and lasting for 6 months, DOE concluded that gas
supplies could satisfy switching requirements estimated at 435 MBD
under this scenario. The plan states that "risks to normal natural
gas supply and delivery obligations would be minimal from January
through October 1981." But it noted that pipeline capacity might
be a constraint if very large volumes of gas are needed during the
winter season. There is no discussion of the gas supply outlook
for future years or any strategy to secure additional gas for
future emergencies, The draft states that because gas availability
is subject to seasonal changes, the figures would be updated
periodically.

According to DOE, most of the gas could be obtained domes-
tically. Opportunities for increasing natural gas imports are
limited in the near term. DOE's estimates on supply availability
for January to June 1981 are shown in the following table.
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TABLE 1

DOE'S ESTIMATE OF POTENTIAL
SUPPLIES FOR OIL-TO-GAS SWITCHING

Source of Gas Available Supplies (MBDOE)
Domestic
Intrastate surplus gas 198
Interstate surplus gas 67
Surge production 100
Subtotal 365
Imports
Increased Canadian imports 116
now authorized by the U.S.
Increased authorizations to 33

import Canadian gas

Subtotal __ 149
Grand Total 514

The Department has acknowledged that this potential supply
may be constrained by deliverability problems, especially during
the winter., While some gas fields and wells have excess produc-
tive capacity, there are limitations on gathering lines and pipe-
line compressors. Also, there might be pipeline capacity problems
in certain regions such as New England, where pipelines normally
operate at their maximum during the winter. Taking potential
deliverability problems into account, DOE estimates surplus gas
availability during the next winter at 350 MBDOE. This suggests
that the maximum oil-to-gas switching potential identified earlier
{435 MBD) could not be realized. However, these numbers are very
speculative since DOE has not performed a thorough assessment of
gas supplies,

Time is a crucial element in an analysis of gas supply avail-
ability. For example, the ability to secure and deliver addi-
tional gas depends on the time required to prepare existing fields
for surge production and the season during which an import disrup-
tion takes place., These factors are incorported more explicitly
in the NPC's study of oil-to-gas switching. The Council estimates
surge gas supply for this year between 350 and 600 MBD, depending
on the season, The lower estimate refers to the potential during
the winter season and includes gas supplies in underground storage
generally unused. The upper limit, which exceeds both OECP's
and NPC's estimates of present switching capability, includes
gas likely to be available during the summer. According to the
NPC, determining precise potential for increasing gas production
capacity would require a detailed study of reserves and production
levels. The study also concludes that while available evidence
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suggests that gas surge production does not exceed spare pipeline
capacity, it is not possible to rule out transportation problems,
particularly during the winter. The study suggests that a care-
ful assessment of end user switching capacity, geographical areas
where surge production exists and natural gas pipeline capacity
would be required to determine if transportation problems limit
oil-to-gas switching potential. According to DOE, various groups
have been examining some of these areas but no studies have yet
been completed.

The Federal government can order increased gas production
from certain fields. EPCA authorizes the President to order
production from fields on Federal lands designated by him at the
maximum efficient rate of production (MER) and, during a severe
energy supply disruption, at the temporary emergency production
rate (TEPR). The President may also require the production of
fields in any State at the MER or TEPR established by the State.
However, current information is not adequate to determine the
maximum additional gas production that could be obtained during
an emergency.

Increasing natural gas imports

Natural gas imports could possibly be increased during an oil
supply disruption, but several constraints exist to importing
large volumes and DOE has not prepared a plan for securing addi-
tional imports. Increasing imports from Canada may be possible,
but prospects for Mexican gas are not very promising, at least in
the short term.

Additional Canadian gas could be obtained by increasing
purchases of Canadian gas already authorized by DOE, and further
by importing the maximum level not yet authorized by DOE but
authorized by the Canadian government. U.S. pipeline companies
were not purchasing the maximum U,S. 